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DETAILED ACTION 

Status of Claims 

After the amendment filed on 3/15/2007, claims 1-35 are pending in this case. 
Claim 35 is a newly added claim. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 35 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The examiner does not find any reference to the 
limitations of claim 35 in the current specification. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-4, 6-21 & 23-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Russell (EP 1113457 A1). 
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Referring to claim 1 , Russell discloses receiving user input to modify one or more 
design inputs used in creating a response surface, the response surface defining 
relationships between the design inputs and operational outputs of at least one or more 
aspects of a core design (column 1 lines 21-37); and generating a reactor simulation 
based on the response surface for the core design and the modified design input 
(column 5 lines 6-22). 

Referring to claim 2, Russell discloses further comprising: accessing the response 
surface for the core design from a database (abstract). 

Referring to claims 3 & 20, Russell discloses wherein the design inputs include at least 
one of control blades positions over time, bundle types of fresh fuel, loading pattern of 
exposed fuel, and water flow through the reactor core (for ex: column 1 lines 4-1 1 & 
lines 31-37). 

Referring to claims 4 & 21, Russell discloses wherein the operational outputs include at 
least one of critical power ratio (CPR), shutdown margin (SDM), maximum average 
planar linear heat generation rate (MAPLHGR), maximum fraction of linear power 
density (MFLPD), hot excess reactivity, radial and axial power peaking, peak fuel rod 
and bundle exposure, Uranium utilization as measured by reactor energy output 
produced (in mega-watt-days) per kilogram of Uranium-235 loaded (for ex: column 18 
lines 40-46). 

Referring. to claims 6 & 23, Russell discloses wherein the response surface includes 
information defining a plurality of predictors, each predictor predicting one of the 
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operational outputs based on one of the design inputs (column 10 line 45- column 11 
line 4). 

Referring to claim 7, Russell discloses wherein the generating step uses one or more 
predictors associated with the modified design input to generate new operational 
outputs (column 6 lines 2-7). 

Referring to claims 8 & 24, Russell discloses wherein each predictor is one of a second 
order polynomial and a linear function (for ex: column 18 lines 19-23). 
Referring to claim 9, Russell discloses further comprising: providing feedback to the 
user on the generated reactor simulation (column 3 lines 1 1-47: trial-and-error basis). 
Referring to claims 10 & 25, Russell discloses wherein the providing step provides an 
old objective function value for the core design prior to modification of the design input 
and a new objective function value for the core design after modification of the design 
input (for ex: abstract and claim 1 part d). 

Referring to claims 1 1 & 26, Russell discloses wherein a same objective function is 
used to determine the old and new objective function values (for ex: abstract and claim 
Ipartd). 

Referring to claims 12 & 27, Russell discloses wherein the same objective function 
is the objective function used to create the core design (for ex: abstract and claim 1 
part d). 

Referring. to claims 13 & 28, Russell discloses wherein the same objective function is a 
different objective function than an objective function used to create the core design (for 
ex: abstract and claim 1 part d). 
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Referring to claims 14 & 29, Russell discloses wherein different objective functions 
are used to determine the old and new object function values (for ex: abstract and 
claim 1 part d). 

Referring to claims 15 & 30, Russell discloses wherein the providing step provides 
a worst case value for at least one of the operational outputs (this can be 
accomplished during the trial-and-error basis). 

Referring to claims 16 & 31 , Russell discloses wherein the providing step provides 
the worst case value for one or more operational outputs selected by the user (this can 
be accomplished during the trial-and-error basis). 

Referring to claims 17 & 32, Russell discloses wherein the reactor being simulated 
is a boiling water reactor (for ex: column 4 lines 24-27). 

Referring to claims 18 & 33, Russell discloses wherein the reactor being simulated 
is a pressure water reactor (for ex: column 6 lines 53-58). 

Referring to claim 19, Russell discloses comprising: identifying a response surface, the 
response surface defining relationships between design input and operational outputs of 
at least one or more aspects of a core design (abstract & column 1 lines 21-37); 
inputting a modification to a design input of the core design (column 1 lines 21-37); 
receiving one or more reactor simulation results for a reactor simulation of the core 
design with the changed designed input (column 6 lines 17 & 18 & column 12 lines 52- 
56). 

Referring to claim 34, Russell discloses comprising: operating a nuclear reactor using a 
reactor simulation generated based on a response surface for a core design and a 
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modified design input received from a user (column 5 lines 6-22), the modified design 
input being a modification of a design input used in creating the response surface 
(column 1 lines 21-37), the response surface defining relationships between the design 
inputs and operational outputs of at least one or more aspects of the core design 
(abstract & column 1 lines 21-37). 

Referring to claim 35, Russell discloses wherein the operating a nuclear reactor 
includes moving and placing nuclear components based on the output of a reactor 
simulation involving a response surface (column 1 lines 12-37). 

Claim Rejections -35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5 & 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Russell in view of Alliston (U.S. Patent Number 3,919,720). 

Referring to claims 5 & 22, Russell discloses the method of claim 1 . Russell does not 
disclose wherein the generating step generates the reactor simulation in real time. 
However, Alliston teaches wherein the generating step generates the reactor simulation 
in real time (summary). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include generating the reactor simulator in real time, 
as disclosed by Alliston, incorporated into Russell so that the user will know how 
realistic the reactor simulator will work. 
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Response to Arguments 

7. Applicant's arguments, see amended claims 8, 14 & 23, filed 3/15/2007, with respect 
to the Claim Objections have been fully considered and are persuasive. The objection 
of claims 8, 14 & 23 has been withdrawn, 

8. Applicant's arguments, see pages 9 & 10 of the remarks, filed 3/15/2007, with 
respect to 35 USC 101 have been fully considered and are persuasive. The rejection of 
35 USC 101 has been withdrawn. 

9. Applicant's arguments filed 3/15/2007 have been fully considered but they are not 
persuasive. In regards to the applicant's argument of independent claim 1, the applicant 
states that Russell does not teach or suggest, "receiving user input to modify one or 
more design inputs used in creating a response surface." However, the examiner 
disagrees with the applicant. Russell consists of several input data files 201-206 and 
since each one is different, every time one of these files is used, the input is being 
modified. In addition, in column 1 lines 21-37, Russell teaches where "various physical 
component configurations and controllable operating conditions can be individually 
adjusted (modified if needed) or set. 

10. Applicant's arguments, see page 11 of the remarks, filed 3/15/2007, with respect to 
the rejection(s) of claim(s) 5 & 22 under 35 UCS 102(b) have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Alliston (U.S. Patent 
Number 3,916,445). 
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Citation of Pertinent Prior Art 

1 1 .The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Alliston (U.S. Patent Number 3,916,445) teaches a training simulator for nuclear power 
plant reactor coolant system and method. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kesha Frisby whose telephone number is 571-272- 
8774. The examiner can normally be reached on Mon. - Wed. 7-3pm & Thurs. - Fri. 7- 
3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pezzuto can be reached on 571-272-6696. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/677,239 



Page 9 



Art Unit: 3714 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Kathleen Mosser 
Primary Examiner 
Art Unit 3714 



